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COMPUTER-AIDED LEARNING SYSTEM AND METHOD 
CROSS-REFERENCE TO RELATED APPLICATIONS 



RECEIVED 

CENTRAL FAX CENTER 

OCT 1 2 2010 



[001] This is a continuation of U. S. Pat. No. 6.68 8.888. issued on February 10. 2004. 
which is a continuation of U.S. Pat. No. 6.139.33Q. issued on October 31. 2000. which in a 
continuation-in-part application of the following patent a eo p e nding allow e d U.S. pat e nt 

ttppitutntoinii 



[002] S/N 08/618,193, filed on March 19, 1996 . U.S. Pat No. 5.779.486. entitled, 
Methods and apparatus to assess and enhance a student's understanding in a subject (the 
"Test Application"); 

[003] S/N 08/633,582, filed on April 17, 1996, U.S. Pat No. 5.727.951. entitled. 
Reward enhanced learning system and method (the "Reward Application"); 
[004] S/N 08/664,023, filed on May 28,1 996, entitled, U.S. Pat No. 5.727.951. 
Relationship-based computer-aided-educational system (the "Relationship Application"); 
[005] S/N 08/675,391, filed on My 2, 1996, U.S. Pat No. 5.863.208, entitled. Learning 
system and method based on review (the "Review Application"); and 
[006] S/N 08/707,1 89, filed on September 3, 1996, U.S. Pat. Np. 5.743.743. e ntitled, 
Learning method and system that restricts entertainment (the "Restrict Application"). 
[007] All of the above allowed oo - pending applications and patents a re incorporated by 
reference into this specification. 



BACKGROUND OF THE INVENTION 



[008] The present invention relates generally to learning and more particularly to using 
a computer to enhance learning. 

[009] The foundation of a vibrant society depends on skilled workers. To strengthen 
this foundation, every year the U.S. Government with the private industry have poured 
billions and billions of dollars to improve on learning systems and methods. Money has 
been spent in areas such as laboratory facilities, educational materials, teacher 
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recruitment and retention, and others. However, for decades, the way to test a student has 
remained the same; learning has been treated typically as a reward in itself; a fixed 
syllabus usually controls the educational process of a subject without taking into account 
students' individual progress; what students have learnt are rarely selectively reviewed; 
and typically, the students can access non-educational materials when they should be 
using computers to learn. 

[0010] It should be obvious that we need methods and systems that are based on 
computers to remedy the above deficiencies. 
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SUMMARY OF THE INVENTION 



[001 1] In one embodiment, the present invention provides a learning method and system 
that assess and enhance a student's or a user's understanding in a subject. Based on the 
user's understanding, individually-tailored tests are generated, whose difficulties can be 
geared towards the user's level of understanding in the subject. The user not only can use 
the tests to prepare for an examination, but can also use the tests to learn the subject 
[0012] In another embodiment, the invented method and system are based on the latest 
test results from the latest test taken by the user on the subject, which can be divided into 
line-items. Each line-item covers one area in the subject In yet another embodiment, at 
least one line-item is more difficult than another line-item. The latest test includes 
questions from different line-items. 

[0013] In one embodiment, the invented system includes a score generator coupled to a 
recommendation generator. In one embodiment, the recommendation generator includes 
an inference engine; and in another embodiment, the recommendation generator includes 
a pre-requisite analyzer. The recommendation generator can be coupled to a report 
generator and a question generator. 

[0014] In one embodiment, the score generator accesses the user's latest test result and 
his prior-to-the-latest test results from a storage medium to generate an overall score for 
each set of questions related to the same line-item. In one embodiment the prior-to-the- 
latest test results are test results from the test immediately before the latest test. In 
another embodiment, each overall score reflects the user's degree of forgetfulness as a 
function of time for that group of questions. Based on the calculated overall scores, the 
score generator updates information in the storage medium to include the latest test 
results. 

[001 5] Both the pre-requisite analyzer and the inference engine in the recommendation 
generator can generate recommendations based on the user's test results. The pre- 
requisite analyzer accesses pre-requisite rules, which, based on the complexity levels of 
the line items, determines a complexity-hierarchy among the line-items. Then, applying 
the complexity-hierarchy to the test results, the pre-requisite analyzer determines the 
user's level of understanding in the subject to provide recommendations for the user 
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which, for example, can be providing suggestions to the user as to the line-item to work 
on. 

[0016] The inference engine accesses a set of relationship rules that define relationship 
among the line items and the subject. Then applying the set of relationship rules to the 
user's test results, the inference engine determines the user's level of understanding in the 
subject to provide recommendations for the user* 

[0017] If there is any conflict among one or more relationship rules with the contents in 
the test results, or if there is any conflict among two or more relationship rules, the 
inference engine can resolve it. Resolving such conflicts helps to ensure a consistent 
assessment of the user's understanding in the subject 

[0017.01] In one preferred embodiment as shown in FIG. 8, the inference engine 
can resolve relationship rules that are in conflict, or are not fully consistent For 
example. 

Rule 1 : If a student is weak in algebra, then the student is weak in 
fieometry. 

Rule 2: If a student is weak in geometry, then the student is weak in 
trigonometry. 

The inference engine, based on rules 1 and 2, derives Rule 3 : 
Rule 3! If a student weak in algebra, the student must be weak in 

trigonometry. Conversely, if a student is stronp in trigonometry. 

the student must be strong in algebra. 

Rule 4: A student strong in trigonometry may not be strong in algebra. 
The derived rule 3 is in conflict with rule 4. Then, the inference engine 
derives ayid add s t fre following rule as one of the relationship rules: 
Rule 5: If a student is strong in trigonome try, but there is no data, latest 
or prior-to-the-lateist to show the student's ability in algebra, the 
student should wprk pq. ftlg<ftrft nfflt, In tilS ftlftffi fo this new rule 
takes precedence over the conflicting rules. With rule 5 applied 
before rules 1 anfl 2, y^t g yjH not to dfljvgd. 

r0017.021 Another way to resolve the conflict is to reshuffle the order of application of 
the rules. For the above example, one way to resolve the conflict between rule 4 and nilq 
3 is to apply rule 4 before applying rules 1 and 2. 

[00 1 7.03] In another preferred embodiment the inference engine can resolve one or more 
relationship rules in conflict with the contents in a test results table, such as overall 
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scores. In one preferred embodime nt, rules in conflict are disabled. For example, with 
the above rule 1 to rule 3 still active: 

The student's overall scores indicate that th e student is strong in 
trigonometry, but weak in algebra. Such scares are in conflict with rule 3, 
Under such a situation, the inferenc e engine would disable rule 1 for this 
student. Withou t rule 1, the engine will not be able to derive rule 3. and 
there will be no rules in conflict with the overall scores. 

[001 7.041 Reshuffling the r ules, such as rules 1 , 2 and 4 above, can also resolve the 
conflict among the rul es and the contents in the test results table, such as the overall 
scores. 

r0017.051 Another preferred way to resolve conflicts is to associate a credit with each 
rale. The credit is advanced bv a certain amount if its corresponding rule is used to 
generate a recommendation. However, the cre dit of a rule is decremented bv another 
amount if the rule is found to be in conflict wit h another rule or with the contents in the 
test results table. In one preferred embodiment, the increment and the decrement amount 
are the same. In another preferred embodiment, either the increment or the decrement 
amount is zero. The order of app lication of rules is based on the credits of the rules-a 
rule with a larger credit ie applied before a rule with a smaller credit. 
rOOl 7.061 Yet another preferred approach to resolve a conflict with the contents in the 
test results table ia to add a new rule, which has precedence over non-new rules, Based 
on the above example, to prevent conflict with rules 1-3, the following new rule is added: 

If a student is strong in trigonometry, but weak in algebra, the student should 
work on alggfrrft 

[001 8] In one embodiment, the report generator accesses a report format, Based on the 
recommendations and the report format the report generator generates a report, which 
can provide assessment of the user's understanding in line-items of the latest test and the 
prior-to-the-latest tests, and which can provide action items to improve on the user's 
understanding in the subject. 

[0019] The question generator, based on the recommendations, generates a number of 
questions* which, in another embodiment, can be categorized into at least two line items- 
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one being the one suggested by the recommendations, and the other being different from 
the one suggested by the recommendations* The user can take this new set of questions 
to further enhance his understanding in the subject. 

[0020] In one embodiment, the invented system and method enhance a user's 
understanding in a subject through associating the subject's different areas that the user 
has studied. 

[0021] The subject can be divided into line-items and relationship-items. Each 
relationship-item oovers areas that relate two or more items. The items include 
learnt and un-leamt items, with a learnt item being an item that the user has 
achieved a preset level of learning, and with an un-learnt item being an item that 
the user has not yet achieved a preset level of learning. 
[0022] In one embodiment, the recommendation generator also selects and 
classifies the items. That embodiment includes a learning-material generator for 
generating learning materials for the user. 

[0023] In one embodiment of the invented method, first, the recommendation 
generator selects one un-learnt item. After the selection, the learning-material 
generator generates learning materials for the user to learn the selected item, and 
the system assesses the user's learning progress in the selected item. If the 
assessment on the selected un-learnt item is satisfactory, then the recommendation 
generator classifies one or more relationship-items to be learnt as un-learnt items, 
with each classified relationship-item relating the selected item with one or more 
learnt items. The recommendation generator can also re-classify (he selected item 
as a learnt item. Then, another un-leamt item can be selected, which can be a 
line-item, or a relationship-item, The process can continue on until all of the 
items have been learnt. At that point, the user has mastered the subject 
[0024] There are different ways for the recommendation generator to select an 
un-learnt item. In one embodiment, the recommendation generator selects an un- 
learnt line-item or an un-leamt relationship-item, depending on a value set by an 
instructor. If the un-leamt item is a line-item, the process to select a line-item can 
be based on the difficulty level of the line-item; if the un-learnt item is a 
relationship-item, the selection process can be based on the difficulty level of the 
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relationship-item, the time the relationship-item was classified as an un-Iearnt 
item, and/or whether the user has previously failed to learn the relationship-item. 
[0025] For the learning materials, in one embodiment, the learning material is 
includes questions. In another embodiment, the learning material does not 
include questions. 

[0026] One embodiment of the invented system and method provide users dynamic 
reviews. After a user has leamt certain areas in a subject, summarized learning materials 
on those areas can be selectively generated for the user so a& to reinforce the user's 
learning in the subject through reviews. Unlike prior systems, the reviews in the present 
invention can be dynamic; they can be specifically tailored to the needs of individual 
users, or the characteristics of the subject. 

[0027] In one embodiment, the present invention selects an un-lcaxnt item, and generates 
detailed learning materials for it. Then a leamt item is selected, for example, based on 
one or more leamt-item-selection rules, depending on factors such as the time elapsed 
from the time when the user learnt that item, the level achieved by the user in learning 
that item, its difficulty level, whether that learnt item is related to the selected un-leamt 
item, and whether that learnt item has been selected before. Then, the invention 
generates sumrnarized-learning materials on the selected leamt item for the user to 
review. 

[0028] Different materials are applicable for learning. For example, the summarized' 
learning materials may or may not include questions. 

[0029] For an un-learnt item, after presenting the generated learning material to the user, 
the present invention can assess the user's understanding in the item. If the assessment is 
satisfactory, the un-leamt item can be re-classified as a leamt item. 
[0030] In another embodiment, the present invention accesses an item probability value 
to select an item. If the item is an un-leamt item, the invention can generate detailed 
learning materials for the user; and if the user is successful in learning the materials, the 
invention can re-classify the item as a leamt item. If the item is a leamt item, the 
invention can generate summarized learning materials for the user. The invention then 
can repeat and select another item. 
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[0031] In one embodiment, the present invention enriches a user's learning process 
through individualizing rewards. The invention allows an instructor or a user to set when 
and what to reward. The invention also allows a user or the user to delay receiving the 
reward. 

[0032] In one embodiment, the invented system teaches the user a subject. The subject is 
divided into line-items, with at least one line-item being more difficult t*m another line- 
item. The instructor, such as the user's teacher, guardian or parent, enters his password 
into the invented system. If the password matches the instructor's password stored in the 
system, the instructor has gained access into the system, and can set each line-item where 
there should be a milestone. The system also can provide a list of pre-selected rewards 
for the instructor to pick the reward at each milestone. The list or a part of the list can 
depend on the user's preference. The system can then generate a milestone/reward table, 
capturing the instructor's inputs. 

[0033] In one embodiment, the recommendation generator accesses the table, and 
determines if the user has reached any one of the milestones set by the instructor. This 
determination process can be accomplished in a number of ways; for example, it can be 
done through one or more rules pre-stored in the system. Such information can then be 
transmitted to a reward determinates. 

[0034] The reward determinator based on the information in the reward table can 
determine the type of reward for the user who has reached a milestone. In one 
embodiment, there are two types of rewards. The first type is a point system, and the 
second type is an actual reward. The user can accumulate points or get an actual reward. 
It would be up to the user to decide. If the user's preference is to pick an actual reward, 
the user can postpone receiving the reward. If the user's preference is to pick the point 
system, his points can be accumulated as he gets more points through reaching more 
milestones. 

[0035] In one embodiment, the report generator accesses the user's preference and the 
milestone reached by the user from the reward determinator. The generator stores the 
milestone-reached in the storage medium, and accesses from the storage medium the 
history of the milestones reached by the user. In one embodiment, based on the accessed 
information, a report is generated every time the user reaches a milestone. In another 
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embodiment, the instructor can query the report generator to find out about the user's 

performance. Based on the report, if the user picks points as rewards, then based on the 

accumulated points, rewards can be set by the instructor accordingly. 

[0036] If the user does not want to postpone getting the reward, a reward generator 

generates the reward for the user. Depending on the type of reward, in one embodiment, 

the reward generator accesses the reward from a reward storage medium; and in another 

embodiment, the reward generator accesses the reward from a network. 

[0037] After the user has claimed the rewards the system can ask for the user's feedback 

as to his interest in the reward. This information is also sent to the report generator to be 

presented in the report so that the instructor knows whether she should adjust the rewards 

for future milestones, 

[0038] If the user has postponed receiving his reward and later decides to re-claim it, he 
can enter his password into the system. If the password matches the user's password 
stored in the system, the user can re-claim his postponed rewards. 
[0039] In one embodiment, the invention provides rewards when the user has 
demonstrated understanding in the subject through tests, not just when the system has 
presented instructional materials. That embodiment requires feedback from the user, 
with rewards reflecting on the user's understanding. 

[0040] In one embodiment* the invented method and system help a user focus on study 
materials by restricting him from freely enjoying entertainment materials on the 
computer. With such an invention, the user is not distracted by entertainment materials 
on the computer when he should be working on the study materials. Even if he wants to 
play, he has to finish studying first. 

[0041] In ooe embodiment, the entertainment materials are presented through an 
entertainment program, and the study materials are presented through a study program. 
[0042] In one embodiment, the invented system includes an access filter between the 
programs and a device. The entertainment program needs the device to entertain. A 
controller controls the access filter to automatically restrict the coupling between the 
device and the entertainment program, but simultaneously allow the coupling between the 
device and the study program. 
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[0043] Different entertainment materials typically require different types of devices to 
entertain. Some examples of devices required by entertainment materials include 
speakers, a position-pointing device such as a joy-stick, an output device, a storage 
medium and a circuit board. The circuit board can be used to couple to video-signals, 
audio-signals or other digital or analog signals. The video-signals can be television 
signals. 

[0044] In one embodiment, the access filter includes a device driver. 
[0045] Under a predetermined condition, the controller removes the restriction 
automatically to allow the device to couple to the entertainment program. This can be 
done through a token system. Under the predetermined condition, the user is given a 
token, which the user can use to remove the restriction. With the restriction removed, the 
user can enjoy the entertainment materials. 

[0046] These predetermined condition can be based on one or more factors, such as the 
amount of time the user has been working on the study materials, the user's performance 
in the study materials, and the time of day. In one embodiment, one predetermined 
condition is a user has claimed a corresponding reward. 

[0047] Other aspects and advantages of the present invention will become apparent from 
the following detailed description, which, when taken in conjunction with the 
accompanying drawings, illustrates by way of example the principles of the invention. 
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BRIEF DESCRIPTION OF THE DRAWING 
[0048] FIG. liUTiotrcUoQonoQmbodimo i itofthoproomtinvontion, Howovor, thooo 
okillod in tho art will readily appreciat e that tho detailed dopoription given horoin with 
roopoot to th e figure io for o*plapatojy pmpooeo ao the invention entondj beyond thooo 
limited ombodimonto. FIG. 1 illustrat e s one embodiment of the present invention. 

FIG. 2 shows a process to generate a deta iled learning material according 
to an embodiment in the present invention. 

[0048.2] FIG, 3 shows a number of criteria to select a learnt line-item according 
to different embodiments in the p resent invention, 

[0048,3] FIG. 4 shows a process t o implement another embodiment of the present 
invention. 

[0048.4] FIG. 5 shows a process to select an un- learnt line-element or a 
relationship-item according to an embodiment in the present invention. 
[0048.5] Howevor, thooo okillod in tho art will r e adily opprooiatq that tho detailed 
deggription giv e n herein with roopoot to tho figures io fop explanatory puipooco as 
tho invention Otttonda beyond thooo limited ombodbnonta. FIG, 6 shows different 
areas of a subject according to an embodiment in the present invention. 
[0048.5.1] Howovor, tfaoo e olcillod in tho art will roadily app r eciat e that tho 
d e tailed d e aoription given heroin with respect to tho figuroo is for oxplminte sy 
puf p oflpfl ao the invention c xtondq boyond thooo limited ombodimoRtoi FIG. 7 
shows another embodiment of the present invention, 
[0048.5.2] Howovor, thoo e olcillod in th e art will roadily appreciate that tho 
de tail e d description givon horoin with r oopoot to tho figur e s iq for e xplanatory 
purpoooo ao the invention e ntondo beyo n d thooo limitod ombodimonta. FIG. j 
shows another embodi ment of the present inv^ fjnn. 

[0048.5.3] HeweveFj feeae nriii«H fa fa 0 nr t w m ron diiy approoiato that th o dotailod 

dnnnnpfinn fmrnn h Brain nnfh r«np«nf f A ffr^ fig^rnn 11 f fT T fffp lnnn toiy pUTpOOOJ 00 tho 

invontion QKtondo beyond thooo limited ombodim e nto. FIG. 9 shows another embodiment 
of the present invention. 

[0048.5,3.1] FIG. 10 shows another embodiment of t he present invention. 
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[O048.5.4] However, those skilled in the art will readily appreciate that the detailed 
description given herein, with respect to the figures is for explanatory purposes as the 
invention extends beyond these limited embodiments. 
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^ RECEIVED 

CENTRAL FAX CENTER 
DETAILED DESCRIPTION OF THE INVENTION ^ ' ^ ^OlO 



[0048] 

[0049] Figure 1 shows one embodiment of the invention including a super- 
recomraendation generator 1 00 for implementing a computer-aided learning method to 
help a student or a user leam a subject The generator 1 00 in general is for enhancing the 
learning experience of the user, and can be implemented in software, firmware, hardware 
or some combination of the above. 

[0050] In one embodiment, the subject can be divided into items, including one or more 
relationship-items, with each relationship-item relating two or more items. The items can 
include learnt and un-leamt items, with a Learnt item being an item that the user has 
achieved a preset level of learning, and with an un-learnt item being an item that the user 
has not yet achieved a preset level of learning. 

[0051] hi one embodiment, the super-recommendation generator 100 performs a number 
of functions> including the following: 

[0052] assessing a user's understanding in a subject as, for example, described In the Test 
Application; 

[0053] rewarding the user who has reached one or more milestones in the subject as, for 
example, described in the Reward Application; 

[0054] furthering the user's understanding in the subject through relationship learning, as, 
for example, described in the Relationship Application; 

[0055] reinforcing the user's understanding in the subject through reviews, as, for 
example, described in the Review Application; and 

[0056] restricting the user from enjoying entertainment materials under certain condition, 
with the entertainment material requiring a device to fulfill its entertainment purpose, as, 
for example, described in the Restrict Application. 



[0057] One embodiment of the super-recommendation generator is configured to perform 
the following operations: 
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[0058] analyzing (102) the user's prior-tc-the-latest and the latest test results to 
assess the user's understanding in the subject, as, for example, described in the 
Test Application; 

[0059] determining (104) whether the user has reached a milestone, as, for 
example, described in the Reward Application; 

[0060] determining a reward (106) for the user that has reached a milestone, with the 
reward depending on the user's preference, as, for example, described in the Reward 
Application; 

[0061] identifying (108) a relationship-item to be learnt, with the identified relationship- 
item relating an item and a learnt item, as, for example, described in the Relationship 
Application; 

[0062] selecting (1 10) a learnt item to be reviewed, as described, for example, in the 
Review Application; and 

[0063] modifying (1 12) an access filter to restrict coupling between the device and the 
entertainment materials, with the restriction removed to allow coupling between the 
device and the entertainment materials under a predetermined condition. 

[0064] In another embodiment, the super-recommendation generator is configured to 
perform only some of the operations, with the subject categorized accordingly. For 
example, the generator 100 is configured not to perform the function of modifying an 
access filter* In another example, the generator 100 is configured to assess (102), identify 
a relationship-item (108) and reinforce through reviews (1 1 0). In yet another example, 
the generator 100 is configured to perform similar functions as the previous example, 
except for the function of assessment, in which the generator 100 analyzes the user's test 
results using a set of analysis rules to determine the user's understanding level in the 
subject. In a further example, the super-recommendation generator is configured to 
assess (102), determine (104) if the user has reached a milestone, and determine (106) a 
reward; for this example, the subject can be categorized to include one or more milestone. 

[0064,01] In one embodiments a system implements an embodiment of the present 
invention preferably in software and hardware. The system includes a server computer 

14 

PAGE 31/49 * RCVDAT 10112/2010 2:33:29 AM [Eastern Daylight Time] ■ SVR:USPTO-EFXRF-5/46 * DNIS:2738300 ■ CSID:650 961 5085 * DURATION (mm-ss):12-18 



Oct 11 2010 1 1 t 37PM IpLearn 



G50-9G1 -5085 



p. 32 



and a number of client computers. Each client computer communicates to the server 
computer through a dedicated communication l ink, or a computer network 
[0064,02] The client computer typic ally includes a bus connecting a number of 
components, such as a processing unit, a main memor y, an I/O controller, a peripheral 
controller, a graphics adapter and a network interf a ce adapter. The I/O controller is 
connected to components, such as a harddiak drive. The peripheral controller jg 
connected to components, such as a keyboard. The graphics adapter is connected to a 
monitor: and the network interface adapter is connected to the network. The network 
includes the internet, an intranet, the world wide weh a nd other forms of networks- 
Different components of the present invention can ha in different elements. 
[0064.03] In. one embodiment, as lone as study materials in an area have been p resent^ 
to a user, it is assumed that the user has mastered the area, 

rQQ64.041 In another embodiment after nresenring to fh suser study materials In sr. a rea, 
questions are generated and presented to the user. Typical, users gain a better 
Understanding on a subject through actively work ing on questions, than pat thmn pr. 
passively reading stud y materials. 

[0064.05] Regarding reinforcing through reviews, in one embodim R nt. an area jg rep e^H 
to be learnt depends on the time elapsed from th e time when the area was previously 
learnt. The selection process dis-favors the area that has just been l earnt faecjugg 
presumably the area is still fresh in the user's mind. As time names, the user's m^my 
begins to forie. and should be refreshed. Typical ly, a user starts to forget what he has 
learnt a number of weeks, such as thr ee, after ha has learnt it. Thus, in one embodiment, 
the se l ection process starts favoring reviewing the area th a t has been learnt three weels 
ago. 

[0064.06] In another embodiment, the selection proc ess dis-favors the area that has been 
learnt long time ago because presumably the user has learnt other more difficult f ^ffl 
da ring the interim period. Thisissimaartoauser| e4 mungasuhfectina S emester. After 
the end of the semester, the user stops reviewing the s ubject, and starts studying a mot* 
difficult subject. Typically, a semester is about three m onths or twelve weeks. Thus, in 
one embodiment, the selection Process begins to dis-favor reviewing the area thy W 
been learnt more than twelve weeks ago. 
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[0064.07] In one embodiment, the above elapBed time dependency in selection is 
embedded in a rule that is represented bv the following equation: 

WeiAt wm=k + e -at*n. e -t>b 

where k. a. and b > 0. Here the time t starts counti ng from the ti me when the area is 
learnt. Initially, the weight function wffl increases as time t Increases, peaking with time 
being equal to In tta+bVal From that point onwards, the function d ecreases as time 
further increases. The values for a and b are chosen to determine the nosition of the nenlr 
and the value for k 19 used to adjust the variance of the function. 
[0064.08] The bigger the weight of an area, the better the chance for that area to be 
selected. As an exampl e, the weight is chosen to peak when t is between three weeks (or 
21 davs> and twelve weeks for 84 davs\ which averages to 53 davs. Thus. wff> peaks 
around 53 days, implying that: 

m((a+bya) = S3. 

[0064.09] The above exponential weight function is iust an example representing the 
dependency on time. Other weight functions are also applicable, such aa the Chi's Squa r e 
functions. 

[0064. 1 0] In another embodiment, selecting an area that previously has been learnt 
depends on the mastery level achieved by the user. The lower the grade or the level 
achieved by the user, the higher the chance to select that area because the educational 
system should reinforce the user's weaker areas. Again, this can be represented by a 
weight function, which depends on the mastery level achieved bv the user. 
r0064.1 M In vet another embodiment, selecting an area that previously has been leamt 
depends on the characteristics of the area, such as the difficulty level of the area. The 
more difficult the area, the higher the probability to select that area because it is more 
likely for the user to be weak fo that area, or ftat area js more BjgMfiSfflt ^ QflfflT 
Again, the dependency on difficulty level can be represented bv a weight function, which 
tracks the difficulty level of the area. 

[0064.12] For another different embodiment, selecting a previous area that has been 
leamt depends on whether that area is related to the most recently selected area to learn. 
This embodiment favors a previous area that is related to the most recently selected area 
because the user may form the relationship himself through, working on, bptfa of them. 
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For example, the most recently selected area fas t learnt is differentiating ex ponential 
fiinctiona. Then one previous area to review m ay be the hyperbolic sine and cosine 
functions. The idea is for the user to form the relationship himself that differentiating 
hyperbolic sine is the hyperbolic cosi ne, and vice versa. Typically, a user eniovs learning 
a subject and remembers it better if he thinks thai h e, by himself, has developed some 
insights in tfra subject. 

[0065] Note that in one embodiments computer can be defined as a machine that can 
perform a computable function, which can be defined as a function that can be performed 
by a Turing machine or its equivalence. 

[0066] Other embodiments of the invention will be apparent to those skilled in the art 
from a consideration of this specification or practice of the invention disclosed herein. It 
is intended that the specification and examples be considered as exemplary only, with the 
true scope and spirit of the invention being indicated by the following claims. 
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